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讨了生物吸附剂处理 FBL 的吸附机理。具体研究结果归纳如下： 
（1） 生物吸附剂的 佳改性方法为高温高压灭菌改性处理。FBL 初始浓度为
50 mg/L 时，生物吸附剂 佳吸附条件为：吸附剂投加量为 8 g/L、溶液 pH 为 3、
吸附平衡反应时间为 240 min；温度升高、染料初始浓度升高及外加 NaCl 均有
利于提高生物吸附剂的吸附效果； 
（2） 与活性炭相比，生物吸附剂迅速达到吸附平衡， 大吸附速度约为活性
炭的 35 倍，推断生物吸附剂对 FBL 的吸附是物理吸附和化学吸附协同作用。生
物吸附剂对 FBL 的吸附动力学符合准二级反应动力学模型；在低温（25 ℃）时，
吸附等温线符合 Langmuir 模型，而达到较高温（35、45 ℃）时，吸附过程则较































Since the dye wastewater is characterized by high chromaticity and poor 
biodegradability, biosorption has been considered as an alternative approach to treat 
dye wastewater. In this study, nonviable Aspergillus niger powder was used for the 
biosorption of C.I. Direct Blue 199 in a batch system. The influences of biosorbent 
dosage, pH, NaCl concentration, initial dye concentration, reaction time and 
temperature on the biosorption capacity of A.niger powder were investigated. 
Furthermore, the mechanism of this process was studied. The results were as follows: 
（1） High temperature and pressure was considered to be the best way to pretreat 
A.niger. The highest biosorption capacity of dried A.niger for FBL was obtained at pH 
3.0, biosorbent dosage 8 g/L and contact time above 240 min. An increase in 
temperature, dye concentration and NaCl concentration can increase the biosorption 
capacity of A.niger.  
（2） Compared with activated carbon, A.niger can reach equilibrium in a shorter 
time; the maxmim biosorption rate of A.niger was 35 times activated carbon, which 
inferred that the biosorption process was affected by both physical and chemical 
adsorption. Adsorption kinetics followed the pseudo-second order equation, the 
isotherm of FBL adsorption was well described by Langmuir and Freundlich isotherm 
models. The negative △G0 and positive △H0 values obtained using thermodynamic 
analysis revealed that the biosorption process of FBL by inactive A.niger was 
favorable, spontaneous and endothermic in nature. 
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